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© inhaler. 

© The invention provides an inhaler for delivering a 
distance in a finely divided form from a storage 
chamber within the inhaler. The inhaler compnse a 
metering member operable to transfer a dos of the 
Stance from the storage chamber to an mhaiafion 
passage, the metering member hav.ng a *usto-coni- 
ca. metering surface which is indented to provide a 
least one dispensing cup and be.ng moveable be- 
tween a first position in which a dispensing cup is 
presented to the storage chamber to rece,ve a dose 
S the substance and a second posmon n wh ch a 
Sose of the substance is presented to the mhalation 
oassaae in an upwardly open dispensing cup. The 
P b0dy of "he inhaler comprises a seat having an 
' annular, frusto-conical contact surface 

Tontact with the metering surface and defin.ng a 
socket within which the metering member is ,ourna - 
ed for rotation between its first and l second ipo«- 
tbns. The use of a frusto-conical metering memtor 
aSows a good seal to be obtained between rt and the 
So also makes the inhaler relatively compact. 
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Technical Held of the Invention 

This invention relates to an inhaler, namely a 

JoThl « " d , 8!iVerin9 a d0Se of lament 
or other subslar.ee (or inhaling into the lungs. 

Background 

The most common form of inhaler propels the 
dose of medicament in pressurised gas from an 
aerosol. However, this form of inhaler is becoming 
less popular because of environmental and other 
cooperations. The delivery of some drugs in a 
dry fmely divided form has been shown to have 
delivery medi ° al advanta9es over otner Hmw of 

Some known proposals for delivering medica- 
ment ,n a finely divided form cannot be operated 
by one hand. It is considered that one-handed 
operation should be an important feature of such 
an inhaler. 

EP 079478. EP 166294 and GB 216515S all 
disclose dry powder inhalers which can be op- 
erated by one hand. In each of these proposals the 

anc f! "tM 8 3 m9dl ' Cam8nt ^ chamber 
and an .nhalalion passage through which air is 
drawn via a mouthpiece. A metering member pro- 
vrded w.th a metering recess transfers a dose of 
l^dicament from the storage chamber and depos- 
rts it .n the inhalation chamber. It is considered that 
the accuracy of such an arrangement can be very 
poor: on the one hand, by repeated indexing of the 
metering member it is possible to deposit two or 
more doses of medicament into the inhalation pas- 
sage resulting in the administration of an overdose 
of medicament; on the other hand, since the medi- 
al n T^' y dr ° PS from the me,eri "9 ««e88 

of mlv ! ° n PaSSag8 under Proles 
of medrcament can adhere to the interior of the 

metenng recess so that an underdose is delivered. 

with L ate ° diSCl0ses dry P° wder 

u ' d,sadvan,a 9 es as tnose mentioned 
above^ However, this document also discloses an 
embod.ment in which the metering member 
presents the medicament in an upwardly open dis- 

with air be ore being sucked into an inhalation tube 

in?„ J?° in9 3 narrow °P eni "9- Air sucked 

into the mhater passes into the inhalation tube 
either directly or through the mixing chamber and 
nozzle. Accordingly, not all the air passes over the 
dispensing cup. .f medicament adheres to the sur- 
2 ° h ,he dis P ensin 9 cup but is not sucked there- 
from, there will be an underdose of medicament 
delivered t0 the user. It is considered that upon 
repea ed use of the hollows to deliver doses to the 

of ft™ T'T 3 C ° n,inual,y increasi "9 ^ount 
of the powder w,ll adhere to the base of the hollow 



resulting in progressively decreased dosage to the 
patent Tne tendency for a build-up of adhere* 
powder to occur is thought to be a source c 
inaccurate dosing in many of the inhalers pre- 
5 viously proposed. 

m P n!U he inh3lerS °' US 258?215 ' the meta ™9 
member ,s a rotary sliding device journalled on a 

cyhndncal pivot member extending from the bot- 

torn of the body of the device. Such an arrange- 

10 men ' 18 ^ceptible to jamming due to ingress of 
powder between the cylindrical contacting surfaces 
of the p.vot member and the metering member 

Another form of inhaler which is currently avail- 
able includes a metering member including a num- 

'* bar of tapered metering recesses which are open 
at top and bottom. In use, finely divided medica- 
ment from a storage chamber is packed into the 
recesses whereupon the metering member is 
moved to a dispensing position in which air can be 

30 r h r 9h ^ reC9SS9S to draw °« the m^ 

cament. Th,s device is considered to have a num- 

~ Shortcomin 9 s - the metering 

recesses are prone to clogging. Secondly, a large 
amount of suction is required so that the devicels 
.em* ™ JT ^ PafentS With b ' eathin 9 Prob! 
ihe deJJ? V ' *" ^ ^ reqUired to 

The aim of the present invention may be view- 
so hlL " 9 !° Pr ° Vide 3 form of inhalar for one- 
handed "Per ation which is capable of administering 

T« \ ?T and av0ids ,he risk o' multiple 
dosing. A further aim is to provide an inhaler which 
does not require a large amount of suction for 
effective operation. 

35 

Summary of the Invention 



The present invention provides an inhaler for 
delivering a substance in a finely divided form 

t r P T? 9 3 b ° dy definin9 a stora 9* 
the substance to be delivered and further defining 
an inhalation passage through which air is inhaled 
m use; and a metering member operable to trans- 
fer a volumetric dose of the substance from the 
* storage chamber to the inhalation passage le 

istTnld r 68 ' ^ 3 me,erin9 surfa <* "hich 
is indented to provide at least one dispensing cup 

whL m0Veab ' e b6tWeen a first 0° si «cn 
which a dispensing cup is presented to the storage 

sl^ t0 - reCeiVe 3 d0Se of *° subsla ™ and a 
second position in which a dose of the substance 

! Presented 10 < he halation passage in adispens 
«ng cup which is upwardly open in use. the body 
comprising a seat having an annular contact sur- 

L? T mQ SMng COntact with the ™*™9 sur- 
face, he metering surface comprising a (rusto- 
contcal wall and the contact surface being cor- 
respondingly frusto-conical in shape so as to define 
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a socket within which the metering rnw*wj» 
journalise! for rotation between its first and second 

*" 'preLbly, the metering member is 
biased into contact with the seat and » moveable 
while in contact with it. 

The metering surface may include a plurality of 
spaced-apart dispensing cups. The use of the 
fLo-conical shape o< the metering membra* 
taining the dispensing cups allows a good seal to 
be obtained between the metering member an It*, 
seat against which the frusto-con,cal wall mates. 
Accordingly, either rigid or semi-rigid plast.es ma- 
S can be used, and the appropriate shapes 
can be manufactured with relatively undemanding 
tolerances. Other shapes, such as spherical orcy- 
lindrical shapes, either demand much tighter toler 
ances in order to achieve the sort of seal required 
or resilient materials would have to be used or 
Lsibly. an additional resilient sealing nng wood 
Eve to be incorporated. The good sea. referred to 
above should be such that the «^ **• 
stored drug is maintained by. for instance, pevent- 
^ any ingress of moisture and/or contaminating 
air into the storage chamber. nn ~ a ^ 
The frusto-conical shape also makes it possible 
t0 form the metering member in such a manner 
that it occupies relatively little space, so that the 
Mation passage can be shorter ^an ^ many 
prior inhalers, reducing the amount of suction re 
quired from the patient. 

' Preferably, the longrtudinal axis of Je frusto- 
conical wall lies, when the inhaler « _ he. Mn rts 
normal in-use position, between vertical and an 
angle of 60- to the vertical. More preferably, this 
ids lies at an angle of about 45' to the vertical. 

The inhaler preferably additionally compnses 
cup clearing means, for ensuring that ^ or each 
dispensing cup is substantially free from thej ^ 
stance before being presented to the storage 
chamber. This cup clearing means preferably com- 
pZs means for moving the or each dispensing 
cup into a position from which, .n normal use of the 
inhaler any of the substance remaining m he 
M cup would tend to t* 
ence of gravity, out of the cup, after a dose of the 
substance has been presented in the cup to the 
fnhalafion passage and before that cup .s aga,n 
pre e ted to the'storage chamber. Thus in norma, 
!se of the inhaler repeated indexing of the meter- 
ing member will not deposit multiple doses of the 
substance into the inhalation passage. 

The cup clearing means may alternatively or 
additionally comprise an inhalation passage so 
formed that the dose of the substance printed I to 
me inhalation passage is subjected to substantia^ 
the entire airflow through the inhalation passage 
when air is drawn through the mouthpiece. Accord- 



ingly, whether air is drawn into the '"haler through 
a single opening or through several openings, the 
airflow through the device is such that all the air 
Zm atong a single duct at the point where the 
. Senting'cup is'presented to the airflow 

this duct. Removal of the substance from the me- 
tering member by the inhaled air flow rather the" 
under gravity can ensure that the dose -s more 

r0 th ThYl r rcSg means may alternatively or 
additionally consist of or comprise resilient wiping 
means J dislodging any residual substanr * from 
me or each cup after a dose of the substance has 
?een presented' therein to the inhalation passage 
»nrt before that cup is again presented to the 
' 5 SiSnEr. The Provision of such dislodging 
means ensures that the or each dispensing cup * 
Seaned prior to refilling, and thereby ^evens a 
build-up of adherent material with repeated refills^ 
,„ Preferably, an inhaler in accordance with the 
preset invenL includes a chamber for containing 
EE ^-absorbent material, with which c amber 
Z or each dispensing cup is moveable into regis- 
er after a dose of the substance has been P£ 
2S senid to the inhalation passage and before that 
cupls again presented to the inhalation chamber 
?n this way. the empty cup can be dned pnor to 
mZ to «iuce adhesion of the surface .n the up. 
The filled dispensing cup may also move .nto reg- 
30 ister with the same or another chamber for 
moisture-absorbent materia, as it travels from tte 
7o age chamber to the inhalation passage^ Ths 
couS ? assist in preventing migration of masture 
from the inhalation passage into the storage cham- 

35 ^'The inhaler preferably includes display means 
which is indexed in association with the metering 
member to display an item of information to the 
ST-The display means may compr.se counter 
40 means for counting the number 

dispensing cup has been pre* nted to tt« mhato 
tion passage, and/or the number of doses remam 
ina to be so presented. 
9 as has been mentioned above, the prov,s,on of 
« a frusto-conical shaped metering member .s par- 
ticularly advantageous in allowing greater manu ac 
uring tolerances than would be possible with other 
Surations. 1. the metering member has a w 
metering surface, as is the case m the above 
SD SSd embodiment of US-2587215. then it .s 
necessary to provide a separate axle or spigot 
journan J on /part of the device^uch a sepjato 
axle is susceptible to jamming by the mgress of 
powder between the contacting surfaces associated 
55 with the axle. 
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Brief Description of the Drawings 

The invention is exempted in the accompany- 
ing drawings, in which: y 

- FigureJ is a general perspective view of an 
inhaler of the invention; 

• Figure 2 is a side view of the inhaler in use- 
" gjl 3 . is a longitudinal section through the 

" - ' 9ure 4 is section IV-IV of Rg 3- 

- fig^SjndJ are exploded ' perspective 
views of the inhaler viewed from opposite 
ends; 

- Rguresjajndjb are exploded perspective 
views of the counter mechanism of the in- 
haler, again viewed from opposite ends; and 

- pguj^sJaandSb show the assembled coun- 
ter mechanism viewed from opposite ends 



Detailed Description of the Drawing 

As shown in the external views of Figs. 1 and 

LIU t r comprises a housin g 1 is 

provided wrth an air intake 2. A tubular mouthpiece 
3 projects from the housing. 

Referring to Figs. 3 to 6, the housing contains 
an internal body 4 which, on its side remote S 
he mou*h P1 ece 3. contains a recess 5 that pro 
vides a seat for a metering member 6 which is 
about its axis in the recess. The SSnJ 
member mcludes a portion having a frusto-conical 
metering surface 7 which includes a ser es of cir 

SSTS arran9ed cup - ,ike meterin 9 - 

J ^ re ° eSS 5 provides a s «« of cor- 
responding frusto-conical shape, the angular toler- 

toSf C ; r r ,erential ,0rm 01 tha ^it- 
face and of the seat being carefully monitored in 

StSZ t0 T! a c,ose slidin9 Contact be 

tween the two mating faces. 

The opposite side of the body 4 includes a 
storage chamber 10 for a drug in me orm of a 
m.cronised powder, the chamber 10 bZ ar 
ranged to register with one of the depressions 8. A 
second, outer chamber 11 Surrounds the 

£2?.** T*^ 3 m0isture a °S 

chJSS , - 38 S " ,Ca 961 9ranu,es - Th * second 
chamber 11 , s open to the depressions 8 on both 
sides of the depression which is currently in reg£ 
er wrth the storage chamber ,o. but Jsi^ge, 
.s prevented from migrating into the depressions 

the hn rt aP I r fH '! r mSmbrane ,2 - The sa ™ side 
he body 4 further contains an inhalation passage 

wrth ™ Tf Chamber 16 - bolh of whi <» agister 
wrth one of me depressions 8. The inhalations- 
sage 15 has a smooth internal contour and regis- 

z : h in b r e : h 2 ,,,e air ^ 2 ™ - «£2i 

The air ,nlet 2 contains a filter membrane 17 for 
remov,ng any contaminating particles that may be 



drawn , n «o ,j e ,nlet. The waste chamber ,6 con- 
tains a b ush, a piece of sponge rubber or other 
flexible wipmg element 18 which projects into the 
correspond c,ep resS j on 8 t0 make 

6 wUl 'he walls of (he depression. 

oasHmrS 9 ,™'* particu,arlv «o the inhalation 

the 1Z, J ^ See " ' r0m R 9 3 that - w hen 

fhe mhaler ,s ,n use . the inhalation passage 15 

,0 2T? in , a d ° Wnwards direction f rem the air 
nf 9 2> aUeaSt t0 1,16 P° siti0 " the dispens- 
Th, P J ' 3 PreS6nted to the inhalati0 " P^sage. 

h ° f ^ inha ' ati0n paSSa 9 e 15 is datively 
large at the a,r intake, relatively small in the region 
of the d.spensing CU p and relatively large again at 
' 5 ' he ( .7 u 'hPrece 3. The inhalation passage includes 

oen'lr!ih e H at ' Ve,y more - inclined Potion extending 
generally downwardly from the air intake 2 to the 
dispensing cup 8 and a second relatively less- 

20 Qtalhf ^ eXtendin9 fr ° m ^ dis P ensi «9 cup 
fn the ?T'T 3 ° iSPenSin9 CUp 8 is si 'oateS 
tinnl f T 6 u° f ,Ke bend ,inkin 9 ,hese *«o per. 
ton of the inhalation passage. Opposite the dl 
Pensmg Cu p. , he wall of the inhalation passage 

*s SSS/" 0 " ' he inha ' ati0n passa 9 e 

in ?Z 9 CUP t0 Cr6ate 3 restricted Passageway 
n the 1 region of the dispensing cup. In this region 
the shape of the inhalation passage results in the 
air being both accelerated and directed towards the 
dispensmg cup so that there is a highly efficient 
» p.ck-up of material from the cup. 

The frusto-conical head of the metering mem- 
mar V f, Ured t0 3 C0 ' axial ci ™ ,ar ^cU for- 

£ acte be^ ^ 3 ^ 21 A Sprina ««£ 
22 acts between an end face of the drum 21 and 

* the housing 1 to urge the metering member 6 

against ,ts sea, in the recess 5. An indexing button 

25 p^ects from the housing , adjacent to L inlet 

t?ZZ 6d ,0 a " in,e9ral inde * in 9 "nger 26 
for engagement with the ratchet formation 20 A 
« spnng finger 27 , again int button 25^ 

proiects transversely of the indexing finger 26 ,0 
engage the interna, body 4 and thus 'urge ,,S 
button to project from the housing 1. 

A tape 30 is wound into a roll 31 whc> i« 

2o?rr napin32 ^^ 

ns.de of the housing 1. The leariing end of tt e 
tape 30 is secured to the drum 21. onto which it s 
wound from the ro«l 30 upon rotation of me mete ! 

Zl S f h ° USin9 ' throu 9" wnj oh a contig- 
uous senes of numbers or other information carrS 
on me tape is displayed. 

In use. the inhaler will normally be supplied as 
a sealed unit with the storage chamber .o£e-mie d 

T, Z^r^ °' °' her Substanca a d?y finely 
divided form. With the button 25 uppennos the 

chair^n 8 Wh, ' Ch " " r69iSter -itMhe stage 
chamber 10 win fill with a fixed volume of L 
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medicament. With the inhaler held in one hand *. 
mouthpiece 3 is inserted into the mouth as shown 
ITS 2 and the button 25 is depressed using the 
I J finger so that the indexjng mm t 26 
causes the metering member 6 to rotate Dy one 
"oS. thus bringing the next. 
8 into register with the storage chamber 10. At me 
LI time a filled depression comes into regrste 
« inhalation passage 15. Thu, wher , a,M 
drawn through the inhaiation passage 15 «*. 
mouthpiece 3, the internal contours of the inhala 
Ton passage causes the air to impnge on he 
£i stS held in me depression £ cjjjnj*. 
powder to be mix into the a.r flow and. after pass 
trough the mouthpiece 3. enter the mouth and 

^TST^d that the powder in the 
dep resin 8 is subjected to the entire airflow 
through the inhalation passage 15. from he a.r 

ntake 2 to the mouthpiece 3. which enables he 
S more readily to achieve a ful. 

promotes substantially complete removal of the 

powder from the depression 8 

AS the depressions travel around the axis ot 

the metering member with successive index ng 

—en s of the button 25. they move past the 
movements ot tne q q{ w 

he depression causes it to move .n register w.th 
Se Sng chamber 11 so that the s,.ca gel can 
£orb any moisture from the : depression be re 
comes into register with the storage chamber 10 to 
Tref .led wit? medicament. The filled *pr~«« 
mav a so move in register with the drying chamber 
deduce the possibility of 
from the inhalation passage 15 to the storage 
hlher 10 This may additionally ensure that the 
m«t rlmains dry. thereby ensuring that t e 
« a st majority of the medicament can be easily 
rived Z the depression into the inhaled a,r- 

fl0W it is important that the movement of a dose of 
pow er to L dispensing position in the Mnhalation 
passage 15 is effected in such fashion as to mam 
fain good sealing ol the powder in the storage 
ZZr 10, so that the integrity of the powder .s 
Iser^ed. This is facilitated by the provision of the 
Monica, shape of the metering surface l and 
o, the seat for it provided by * erecesS n 5 ' o S . UC s h ea ^ 
shape makes it possible to achieve a good seal 
between the metering surface 7 and * J*T J*h 
wL demanding tolerances than are feas.ble when 
i Tapes are used. Providing that the angular 
SeTante^ maintained (which is re.ative.y s.mpte). 
ST manufacturing tolerances are accomn, ,d*ed 
by the self-sealing arrangements of the metenng 
surface 7 and the seat provided by the recess 5- 



in normal use of the inhaler, repeated indexing 
of the metering member 6 will not deposit multip.e 
do es of the substance into the inhalation passage^ 
?n^d each dose will simply be carried round n 
, ESS" 8 until His discarded into the waste 

^h'time the metering member is indexed 
new information is carried into the window 33 by 
™ taoe 3 o This information could simply be a 
„ number pleating how many doses have been 
«ri or how many remain to be used, or both. The 
Sow Sd a'so display other information such 
ar^mo when the next dose should be *». 
3 Normally, the device will be disposed M once 

coi a replaceable cartridge containing a rash 

conical metering head 6. 

A modified counting arrangement is shown m 

mtegral spring arm 40 which carries a pin 41 to act 
« as a cam follower. Whenever the disc 38 com 
35 plt.es one rotation, the arm 39 engages a cam 44 
Lured to the interior of the housmg 1. which 
causes the cam follower 41 to engage in one of a 
sS o notches 45 around the outer Penp^yof 
40 37- This, in turn, indexes the nng bygone 

SSe through the second disc, which agam carnes 
multiples of tens. 



so Claims 

1. An inhaler for delivering a substance in a finely 
divided form, the inhaler comprising a body 
(41 defining a storage chamber (10) fo me 
Listener to be delivered and further defining 

inhaled in use; and a metenng membe (6) 
operable to transfer a volumetric dose of the 
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SSST" m the a ° ra9e chamber to the 
nha.at.on passage, the metering member hav- 
ing a metering surface (7, which is indented to 
pr^de at leas, one dispensing cup (8) £ 
being movable between a firs, posilion i„ 

I T" 19 cup is presented to «» 

storage chamber to receive a dose of the 

£f SV" - 3 second posi,ion in ««* • 

XL SUbStan ° e is presented t° the 
inhalation passage in an upwardly open dis- 
pensing cup; characterised in that the body 

s2T S ^ se ^^^ contact 
surface making sliding contact with the meter- 

frusto-con.ca. wa« (7) and the contact surface 
being correspondingly frusto-conical in shape 
so as to define a socket within which the 
metering member is j0 urnal.ed for rotation be- 
iween its first and second positions. 

2- An inhaler according to Claim 1, comprisino 
biassmg means (22) operable resifenHy to bias 
the met er(ng mmbef (g) ^ ^ 



3- An inhaler according to Claim 1 or Claim 2 in 

waH (7) wh ch the metering surface comprises 
l«s. when the inhaler is held in its normal in 

use posihon, between vertical and an ang,e of 
60* to the vertical. 

4 ' !onn i S' er t aCCOrdin9 t0 Claim 3 ' whe ™ the 
ong.tudmat axis of the frusto-conical wall (7) 
tea, whe„ the inhaier is held in its norma. L 

at an an9le of about 45 • to 

S. An inhaler according to any one of Claims 1-4 
additionally comprising cup clearing means fo 
ensuring that the or each dispensing cup Z 
substantially free from the substance beta e 
be.ng presented to the storage chamber. 

6 ' cuo'cS 9 ' aCC ° rdin9 t0 C ' aim 5 ' in whic " the 
cup clearing means comprises means (20. 25 

26) for moving the or each dispensing cup (8) 
nto a position from which, in normal use ofthe 
inhaler, any of the substance remaining in the 
dispensing cup would tend to fall, under the 
influence of gravity, out of the cup. after a 
dose o, tne subs(ance hfls been P r a 

the cup to the inhalation passage (is) and 
before that cup is again presented* the *or 
age chamber (1Q). 

? ' wh n ich h tlfJ aCC °T 9 * ° ,aim 5 ° r C,aim 6 ' «" 
wh,ch the cup clearing means comprises an 



8. 
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mhalation passage <1 5 ) so formed that the 
close of the substance presented to the inhala- 
*°n Passage is subjected to substantially the 
snore airflow through the inha.ation passage 
when a-r is drawn into the inhaler in use. 

An inhaler according to any one of Claims 5-7 
n which the cup clearing means comprises 
esihen w lpin g means (18) for dislodging any 
residual substance from the or each dispens- 
ing cup (8) after a dose of the substance has 
been presented therein to the inhalation pas- 
sage (15, and before that cup is again pre- 
sented to the storage chamber (10). 

An inhaler according to any one of the preced- 
ing claims and having a chamber (11) for con- 
22 m °! S,Ure - absorbent Valeria., with which 
chamber the or each dispensing cup (8) is 
movable jm o register after a dose of the Lb- 
stance has been presented to the inhalation 
Passage (15) and before that cup is again 
presented to the storage chamber (10). 

ina 2£[ 8 h CC0rdin9 ,0 3ny 0ne of the 
ino It ' T 9 3 Ch3mber for co "tain- 
ThLr r' abS ° rbem material - with «hich 
chamber the or each dispensing cup (8) is 
movable into register after being presented to 
be storage chamber (10) and before a dose ol 
he substance therein has been presented to 
the inhalation passage (15). 

11. An inhaler according to any one of the preced- 
ing claims, including display means (30. 31 
32, 33) which is indexed in association with the 
metering member (6) to display an item of 
information to a user. 
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FIG. 3 
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